Abstract-In this paper, we use finite element method to study contact problem of non-Newtonian fluid material. We focus on Cauchy equation which describes the velocity changes in the flow field. The space domain is discrete by Lagrange interpolation function with 16-point bicubic elements. The time domain is discrete by two schemes: two-step Adams explicit scheme and Crank-Nicolson scheme. We study the convergence. In numerical experiments, the error of the equation is shown by comparing the numerical solutions with the exact solutions.
INTRODUCTION
With the continuous development of network and modern communication technology, the concept of the networked intelligent sensor based on the technology of wireless produced. In some special goods transport, environmental parameters have higher requirements for container. Wireless sensor network (WSN) is a good way to monitoring parameters. We apply WSN to warehouse management. Three dimensional space deployment of the wireless sensor network nodes is one of the big problems in the research. One of the effective node deployment plan, is to perform finite element meshes based on cube or sphere on the certain storage space.
Under the condition of high speed collision, the solid material can cause enormous deformation in such a short time. Thus, we can agree that it also has fluid property. Socalled non-Newtonian fluid is a fluid whose shear stress and shear rate cannot always keep a linear relationship, such as blood, toothpaste, oil paint and slurry. Different rheological properties of different type of non-Newtonian fluid will appear under the changes of shear rate. For example, Bingham plastic body exists yield stress. Besides, dilatants fluid has shear thickening properties. With the continuous development of materials science and related research technology, the applications of non-Newtonian fluid material field are deepening.
In the research of non-Newtonian fluid material, we always use coupled PDE equations. The standard P-T/T equation is the best estimates for the stress over-shoot. Cauchy conservation equation may be used to calculate the large deformation resulting from stress (shear thinning). It can be used to describe the velocity and the stress distribution in the contract problem.
In this paper, we focus on the Cauchy equation which describes the velocity changes in the flow field.
Here ρ is the density, u is the velocity, and τ is the stress, and
Then the component equations are as follows: 
The natural coordinates of these 16 nodes are marked as (see Figure. 1) Figure 1 . Mesh generation.
..,φ16(x,y)}, where φi(x,y) (i = 1,.,16) is the basis of test function space.
B. The Convergence of Spatial Discretization
Consider the auxiliary problem (I):
where
be the genuine solution of Problem (I), and simply marked as ) (t u . Let h V be test function space. Consider the variation problem equivalent to Problem (I): , the error which is brought from finite element spatial discretization is
u be the basic function expression, which take Lagrange bicubic shape functions as basis. We introduce the conclusion of interpolation precision first.
Lemma 1 Suppose u is sufficiently smooth, then there exists a C ≥0, such that
Then we introduce projection operator P:
The projection operator satisfies the following condition: Lemma 2 Let u be the generalized solution of Problem (I), L u be the basic function expression, and P be the projection operator which is defined as equation (3)
From lemma 2 we change the error estimate problem between the projection Pu of the generalized solution on the test function space and the generalized solution, to the approximation problem of L u to u. Furthermore we can prove that this approximation problem can be estimated by interpolation precision. Proof Applying Green formula, we have
This equation is workable to h u 
From (3), (4), and (5), for any
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Thus
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. From (6) and the boundedness of operator P  , we have
Where M is the boundary of the operator P which is unrelated to h. Thus
Because of (6), there exists
, then there exists
Due to Gronwall inequality and (6), there exists
Thanks to Lemma 2, we can obtain the conclusion of Theorem 1.
III.
THE DISCRETIZATION OF TIME Now we consider the difference about the time. In the previous papers, we have discussed the convergence of Euler and Crank-Nicolson scheme. In this paper, we focus on the two-step Adams explicit scheme. Accordingly, the scheme of (1) is
For the convenience of discussion, (1) could be rewritten as:
Then the scheme becomes
We have the following conclusion of the scheme. (7), and IV. THE NUMERICAL ANALYSIS Let the type of the solving area and boundary condition be consistent with the original coupling problem. Suppose there exist genuine solution: (10) Here the stress  is regarded as a given value which is a In the numerical experiments, we adopt Lagrange interpolation function with 16-point bicubic elements on the space; two-step Adams explicit and Crank-Nicolson scheme on the time. Consider the 2×2 grid. Let the lower boundary of the grid be fixed on the x-axis. There is a velocity along the positive direction of x-axis at the upper boundary. Set 
